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To all ivhom it TNAY CONCErTs:

Be it known that I, WirtLiAM KINGSLAND,

a subject of the Queen of Great Britain, re-

siding at Llandudno, in ‘the county of Car-

narvon, England, have invented certain new
and useful Improvements in or Connected
with Electrical TP&OtIOD, (for which I have
obtained a patentin Gréat Britain,No. 10,906,
hearing date May 21, 1896,) of whwh the fol-

lowmo* is a spec1ﬁeat10n

In electmcal traction the electrical current
has been conveyed from a main conductor

to the moving vehicle through ‘“sectional”

working eonductorg ‘these 1atter being of
meatel or less lencrth and from which see-'
1310113 the ecurrent-is eonveyed t0 the motor on
- the vehicle and an eléctrical contact is made

with the successive sections as the vehicle
passes along the track. Thesesectional work-
ing conductors are successively connected
with the main conductor from the supply-sta-

flon and disconnected when the vehicle has |

passed on to another section, and various de-

vices have been proposed for automatically

and successively connecting and disconnect-
1ng the sections and the main conductor.
My invention refersto 1mprovements inand
connected with the connection and disconnec-
tion of the various sectional working conduc-
tors to or from the- malin eonduetor all as

‘hereinaiter descmbed

With my invention in its snnplest form

‘one or both of the rails upon which the Ve-

hicle travels generally serve to convey the
return current of electricity to the generat-
ing-station, and they are usually unmsulated

and consequently in connection with ““earth,” |

while the vehicle collects the current from
the sectional working conductors by means of
brushes or other frictional or contact appli-
ances that are well known. -

~According to my invention I provide forl'
every seetlonal working conductor a second

- sectional conductor, which I will call a *“sec-

50

tional auxiliary conduetor,” through which

latter the current passes from the main to the

said usual sectional working conductor, and

my sectional auxiliary conductors are each

provided with a commutator orswiteh at each
end, whereby each auxiliary conductor may

be elther connected or disconnected from the
'11_1&11:1 conductor or from the usual sectional

Working conductor. The commutators or
switches are operated mechanically by the
passing vehicle, all as hereinafter described.
It is to be understood that these usual sec-

‘tional working conductors may be in any con-
venient position relatively to the road-rails,

or even that one or both of the road-rails may
themselves form sectional econductors, or the
latter may be composed of any eouvement
form of conductor suitable for conveying a
current to the moving vehicle.

My invention is also applicable gener ally

to what is known as the ‘‘conduit system

In the drawings, Figure 1 is a diagram-
matic plan view 111ustratmn one gener al ar-
rapgement or application of my mventlon
I‘1g 2 is a plan view; Fig. 3, an end view.
Fig. 4 is a side elevat.ion of apparatus for
changing the contacts, especially applicable
where vehicles run alternately in opposite
directions. Fig. 5 is a diagrammatic plan
view of a double commuta,tm arrangement
by which vehicles traveling in e1thel direc-
tion effect the proper 601111681310118 - Fig. 6 18
an end view of the commutator and 0pelat-

ing-levers, and Fig. 7 is a side view of same.

In diagram, Fig. 1, M 1s the main conduc-
tor conveying the current from the generat-
ing-station, and it is msulated by any of the

| Well known methods. -

SR'-SR* SR?* SR* indicate the usual sec-
tional working conductors from which the
moving vehicle collects the current by means

of suitable frictional appliances or contacts.
For each sectional working conductor, but

not normally in electrical contact therewith,
I provide according to my invention an in-
sulated sectional auxiliary conductor, and
these sectional auxiliary conductors SM' SM?
SM?® SM?serve to convey the current at times,
as hereinafter explained, from the continuous

main to the seemonal working conductors, re-
spectively.

Supposing my sectional auxiliary conduc-
tor to be located, as in Fig. 1, between the
electrical main conductor M and the usual
sectional working conductors SR’ SR* SRS
SR I provide a “cont: act-spring b ¢ at each

end of each sectional auxiliary conductor

SM’ SM?, &e., and at a short distance from,

say, the left-hand end of a sectional auxiliar y
| conductor—that 1s, at a short distance from -
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- conductor.

.
4 |

~the contact-spring ¢ thereof—I arrange a con-
tact piece or spring d, which is in electrical
~connection with a sectional working conduc- |
tor, while the contact-piece b at the otherend |
~of the seetional auxiliary conductor is adja- |
. «cent to a contact piece or spring « in elec-
~trical connection -with the electrical main
R Thenextadjacent sectional aux- |
- 1llary eonduetor is exactly similarly arranged
while movable contact-pieces,:
. slides, switehes, or commutators 8’ 8% 8% are |
- arranged,
- ~when in one position scerve to connect one
—end of a sectional auxiliary conductor with a |
15 sectional working conductor—that is to say, -
-+ to connect the contacts ¢ d-—and in another
- ooposition - connect the adjacent endof the next |
- sectional auxiliary eonductor with the main
. conductor—that is to say, connect the con-
e 200

and. fitted,

which  switehes or commutators

tacts @ and b, Insulated levers:1' 1213, &e.

~orother well-known mechanieal contrivance,

- actuated by, say, a tappet-piece on the pass-

- 1Ing vehiele, serve to move the contact-picces.
- andeonnect one or other pairs of econtacts.
.25

7 are

- will be no. eo_nneetwn_.be.tu-'eell-the..111_ai11.e_011=_s

1t will now be seen that when the levers:
e all in onc direction, as in Fig. 1, there

- 592,056

| also a- counterweight W -attached fo it, is

~ductor and any of the usual sectional work-

- ing eonductors.

o .:30

. from sectional \1?0111111 o conductor SR tosee-

Suppose, however, that a |

vehteleis passing in the direction of the arrow:

 tional working conductor SR?, it will by its-

| . between the contacts ¢ and d and put the see- |
tional auxiliary conductor SM?into electrical |

40

45

50

55

6o

05

o utappeb action turn the lever 1’ ﬁ:nd the switeh
~S'into the position shown by the dotted lines,

and will thereby complete the connections

contact with the sectional working conductor
SR, at the same time dlsconneetm o sectional
3113111::1.1'}:' conducter SM' from the main con-
ductor M at the contacts ¢ and 0. Sectional
working conductor SR*® will now be in elec-
trical contact with the main conductor M,
through the contact-pieces a and b of the
switeh 5°, the sectional auxiliary conductor
S, and the contacts ¢ and d of the switch
S’. When the vehicle reaches the end of the
sectional conduetor SR? and is about to enter
upon SIR° it will operate the lever 12 and the
switch 5% changing the contacts from a 0 to
¢ d, and thereby cutting off sectional work-
ing conductor SR> from the main and con-
necting SR* and so on for all the sections in
the line.

A convenient form of apparatus for chang-
ing the contacts in the 111&1111@1 just d@SCl‘lbed
1S shown in plan at Fig. 2, in end view in one
position at Iig. 3, mld I‘iﬂ‘ 4 18 a side eleva-
tion. Refer 1inﬂ' to these figures, S is a cyl-
inder, of Tulcmn/ed fiber or other suitable
msulatmn* material, carried loosely upon a
spindle II One half of the cylinder is cov-
ered by a plate of brass or other metal m,
and the contact pieces or springs, alr eady
mentioned, a b ¢ d when 1*efeu‘1110' to Ifig, 1
are m*mnﬁed on an insulating-su pporL B, £¥70
on each Slde of the eylmder and pressing

i

i the lever 1 making
-engages with the 1111(31113 portion.: |
| 1 w111 then be ready to effect a reversal of
“["the contae‘rq when pressed in the opposite di- :
~The contacts may be arranged so

projecting
of a quadrant.

~tion.

and ¢

reetion.
‘that one. pair 1s not diseonneected antil the
- | other is actually connected, and thus spark-
‘ing will be avoided, and to effeet this objeet
;the plate m:should be slightly more thanthe
‘half-circumierence of the eylinder.
~apparatus may be in-
closed in any suitable cast-iron or otherbox,. -
‘which may also be made water and air tight,
case the spindle will pass: 011L‘
through a gland and the lever will be fastened
to it on the oufside of the box.
| tors should alse pass in through suitable wa
ter and air tight elands.

and in that c

keyved or fixed on the“‘%pindlc 1l and has a 70
plece P, which is made in theform
N The..uppel half of the eylin- -
der 5 is partly cut away at one end, Fig. 4,
[ and'the projecting picce I? on the boss of the
operating-lever engages with the uncut: por-
By this m.mnfrement it thelever I'1s
pl'essed:to one side it will turn the eylinder -

cause a contact to be made between one
pair of contact-springs, at the same time dis- = -
connecling the other pair.

pressure 1s removed froin the lever it will re-

turn to an upright position by reason of its.
~counterbalance W without moving the eylin--
der, as the cut portion of the latterallowsof
a quarter-turn before it
~The lever

switeh or commutato

‘T'he operating-lever 1, which has:

- As soon as the

..Such.ai-.-w
95 .

~The conduc-

%0
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| The. contacts :m.ayir- -

be made of copper-wire gauze or other suit-
able material, and with this form of commu- -

tator a good and firm connection may be made
for very large currents.

It will be understood with the arrange-
ments as already described that a vehicle
moving in one direction will leave all the
switches also all in one direction, and conse-
quently another vehicle cannot follow in the
same direction, because the commutators will
be so placed that they can only be operated
by a vehicle passing in the opposite direetion,
and thus this arrangement is only applicable
where the vehieles run alternatel} In oppo-
site directions.

In order that the vehicles may travel in
either direction with equal facility, I employ
a palr of my sectional auxiliary conductors
and a suitable form of double commutator.

In the diagrammatic plan view, Fig. 5, the
double commutators S are shown,w ith the Va-
rious connections.

In IFig. 5, R R indicate the rails upon which
the vehicles run, SR’ SR?* SR3 the usual sec-
tional working conduetms, and M the main
conductor.

The commutator-switeh S, Iigs. 5, 6, and 7,
consists of a cylinder of msulamnﬂ' matelml
of which the two ends are shown (11.:1”‘1 ammat-
1cally 1 in Ifig. 5

mm' are two metal plates, parts of which
cover slightly more than one-quarter of tho
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circumference of the insulating—-eylindér and
extend about half-way along the length of

same 1n opposite directions, as bhown in Fig.

7, while the same metal plates m M near the
ends of the cylinders extend entirely around
the circumference of the cylinder.

SM> SM® are a pair of my sectional auxil-
1ary conductors extending in one direction
and terminating in contact-springs pressing
against the commutator-cylinder S at a and
b. These springs a b are CTOSS - connected
with a similar pair of springs o' b’ at the op-
postte points of the commutator-switeh.

SM¢ SM? are another pair of the seectional

auxiliary conductors running in the opposite

direction to SM?* and SM®. These sectional
auxiliary conductors also terminate in con-
tact-springsatcand dand are cross-connected
with similar contacts at ¢’ d’.

The metal plate m, Fig. 7, is in perma,nent

connection through mx Wlth the main con-
ductor M, as shown diagrammaticallyin Fig.
9, and the metal plate m’ is in permanent

connection through » with an cordinary sec-
tional working conductor SR2.

It will be seen that if a quarter-turn is
given to the commutator-switch the connec-
tion through m”™ and M and through » and
M’, respectively, will be changed from one of
a pair of the sectional auxiliary conductors
to the other of the same pair, and this will
happen in whatever direction the quarter-
turn 1s given to the commutator. |

‘The eommutator 1s rigidly fixed on a spin-
dle H, FKig. 7, and at one end of the spindle
are also fixed four arms or levers 1, at right
angles to each other. The passing vehicle

- strikes by a tappet device and moves which-

.1.0

ever of the arms 1 is in its path, so as to com-
municate a quarter-tarn to the commutator,

at the same time bringing one of the other
arms 1 into position ready to be operated by

the next vehicle passing in either direction.

I claim as my invention—

1. In electrical traction, the eombmatmn
w1t11 a continuous main electrical conductor,
and sectional working conductors from w]:ueh

- the motor-car dlrectly collects the current, of

a number of sectional auxiliary conductors
one such for every sectional working con-
ductor, and through which auxiliary condue-
tor the current 1s passed from the main to

- the sectional working conductor aforesaid,

55
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and means whereby eaeh sectional aumhary
conductor can be either connected to or dis-
connected from the main conductor or from
its corresponding sectional W{)rkmﬂ* conduec-
tor, as set forth.

2. In electrical traction, the combination
with a continuous main electrical conductor,

- and a series of sectional working conductors

from which the motor-car collects the current,

 of a number of sectional auxiliary conduc-

tors, one such for every sectional working

conductor and through which auxiliary sec-

tional conductor the current is passed to the
(3011eﬂpondmcP sectional working eonduct01

aforesaid, contact-pieces at each end of each

sectional auxiliary conductor, a contact-piece

in constant electrical connection with the
main conductor and adjacent to a contact-
piece at one end of each sectional auxiliary
conductor, and a contact-piece in constant
electrical connection with a section of the
sectional working conductor, and adjaceant to
the contact-piece at the other end of the sec-
tional auxiliary conductor, and mechanical
means operated by the motor-car either for

forming an electrical connection between the
~contact-piece at one end of a sectional auxil-

iary conductor with a sectional working con-

ductor, or forming an electrical connection

between the contact-piece at the adjacent end
of the next sectional auxiliary conductor with
the main, or vice versa, as set forth.

3. In electrical traction, the combination
with a continuous main electrical conductor
and sectional working conductors from which
the motor-car collects the current, of a num-
berof sectional auxiliary conductors, onesuch
for every sectional working conductor, and
through which auxiliary conductor the cur-
rent is passed from the main to the sectional

‘working conductor aforesaid, a cylindrical

commutator or switch, a shatt to carry the
cylinder, a balanced rock-lever on the shaft

operated by the passing vehicle, a segment on

the rock-lever, a projection on the c¢ylinder
against which the segment acts when rocked,
to paltlally turn the cylinder, two contact-
springs on one side of the cylinder respec-
tively in connection with a sectional working
conductor, and one end of an auxiliary sec-
tional conductor, and two contact-springs on
the other side of the cylinder respectively
connected with the main conductor and with
one end of the next adjacent auxiliary con-
duector, and & metallic plate on the cylinder
adapted when in one position to electrically
connect the two contact-springs on one side,
and when rocked over to connect the two con-
tact-springs on the other side, as set forth.
4. In electrical traction, the combination

with a continuous main electrical conductor,.

and sectional working conductors from W]llC]l
the motor-car eollects the current, of a series
of pairs of sectional aumhmyconduetms one
pair for every sectional working conductor, a

{ eylindrical commutator between the ends of
| each pailr of auxiliary sectional working con-

ductors, arms connected with the commuta-
for actuated by the passing vehicle, contact-
springs coacting with metallic plates on the

commutator and electrical connections to the

contact-springs, so that when the commutator
receives a partial turn in either direction, the

connection between the main and the sec-

tional conductors will be changed from one of
a pair of sectional auxiliary conductors to the
other of the same pair, as set forth.

The continuous main conductor having
cout&cts at intervals along its line and the
sectional working conductors for supplying
current to the Vehiele,' and each having a ter-
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minal contact, in combination with the aux-

1liary sectional conductors having contacts at
both ends and switchesreceiving motion from

the passing vehicle, the contacts being ar-
ranged 1 pairs at the switches so that one
switch connects the sectional working con-
ductor with the main conductor through the
auxiliary sectional conduector and the next
distant switch, and the second switch when

10 moved breaks the circuit to the charged see-

tional working conductor and closes the eir-

~culf to the next sectional working conductor

through the next auxiliary sectional condue-
tor and the distant switch, substantially as
speecified.

WILLIAM KINGSLAND.

Witnesses:
WM. JACKMAN,
J. IHIERBERT EDWARDS.
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